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(54) THIOPHENE DERIVATIVES 

(71) We, F. HOFFMANN-LA ROCHE & CO., AKT1ENGESEIX- 
SCHAFT, a Swiss Company, cf 124 — 184 Grcnzacherstrasse, Basle, Switzerland, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and 
by the following statement: — • . \ 

The present invention relates to cyclic compounds. More particularly, the inven- 
tion is concerned with thiophene derivatives, a process for the manufacture thereof 
and pharmaceutical preparations containing same. 

.The thiophene derivatives provided by the present invention are compounds of 
the general formula '- 
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wherein R x represents a lower alkyl, aryi or aralkyl group, R 2 represents a hydrogen . 
atom or a hydroxy, lower aBcoxy or amino group and R, and R*, which may be 
the same or different, each represent a hydrogen atom or a lower alkyl or aralkyl 
group, is 
and salts thereof: 

The compounds of formula I and their salts arc useful as antiobesity and blood 
lipid lowering agents. They' can also be expected' to be useful in the treatment of 
atfaersclerosis and related cardiovascular diseases which are associated with elevated 
blood lipid levels,' . 20 

As used in this Specification, the term "lower alkyT, alone or in combination 
such as in "lower altaiy 0 or "aralkyi 1 *, denotes a straight-chain or branched-cha ra- 
sa turned aliphatic alkyl group 'obtaining from 1 to 8 carbon atoms such as methyl, 
-ethyl, propyl and tsopropyL The term "halogen" includes' chlorine, bromine, iodine 
and fluorine. The term M aryl w denotes mononuclear aryi groups such as phenyl 'or 25 
substituted phenyl, said substitution being in one or more positions and being selected 
from lower alkyl, tr&alomethyl (eg. trifluoromethyl and trichloromethyl), aralkyl, 
halogen, lower afikoxy, amino, nitro, montf(lower aIkyl)amino and di (lower alkyl) - 
amino. The term "alkali metal"; denotes sodium, potassium or lidmtm. The term 
"lower' alkanol" denotes an alkanol containing from 1 to. 6 carbon, atoms The term 30 
"alkoxide" refers to a metal salt, preferably, an alkali metal or' alkaline earth metal 
salt, of. an alkanol. The term "alkaline earth metal" refers to. calcium, barium or 
magnesium- The term "lower alkanoic add" denotes an alfcanoic add conttining from 
1 to 8 carbon atoms. 
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(54) TfflOPHENE DERIVATIVES 

(71) We, F. HOFFMANN-LA ROCHE & CO., AKTIENGESEIX- 
SCHAFT, a Swiss Company, of 124—184 Grenzacherstrasse, Basle, Switzerland, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 
and the method by which it is to be performed, to be particularly described in and 
by the following statement: — - - • . ■' . \ 

The present invention relates to cyclic compounds. More particularly, the inven- 
tion is concerned with thiophene derivatives, a process for the manufacture thereof 
and pharmaceutical preparations containing same. 

.The thiophene derivatives provided by the present invention are compounds of 
the general formula 
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wherein R x represents a lower alkyl, aryl or aralkyl group. R 2 represents a nydrogen 
- ' atom or a hydroxy, lower alkoxy or amino group and R, and R<, which may be 
the same or different, each represent a hydrogen atom or a lower alkyl or aralkyl 
15 ' group, ~ .. , . 15 

and salts thereof; 

"' The compounds of formula I and their salts arc useful as antiobesity and blood 

lipid lowering agents. They* can also be expected" to be useful in the treatment of 
* atfaersclerdsis and related cardiovascular diseases which are associated with' elevated 
20 blood lipid, levels.' ' 20 

As used in this Specification, the term "lower alkyfY alone or in combination 
such as in "lower alkoxy" or "aralkyl", denotes a straight-chain or branched-cha in- 
saturated aliphatic aDcyi group* containing from 1 to 8 carbon atoms such as methyl, 
.ethyl, propyl and isopropyL The term "halogen" includes" chlorine, bromine, iodine 
25 and fluorine. The term "aryl" denotes mononuclear aryl groups such as phenyl ' or 25 
substituted phenyl, said substitution being in one or more positions and being selected " 
from lower alkyl, trihalomethyl (e,g. tnfluoromethyl and trichlorometbyl), aralkyl, 
halogen, lower alkoxy, amino, nitro, mono(lower alkyl) amino and di (lower alkyl) - 
. ammo. The term "alkali metal" . denotes sodium, potassium or lithium. The term 
30 ^lowef alkanol" denotes an alkanol containing from 1 to. 6 carbon atoms The term 30 
"alkoxide" refers to a 'metal salt, preferably an alkali metal or' alkaline earth metal 
salt, of an alkanoL The term "alkaline earth* metal" refers jo.calduin, barium or 
magnesium. The term "lower alkanoic add" denotes an alkanoic add containing from , 
1 to 8 carbon atoms. . 
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an amino group. nrnvided by ihc present invention, the tn'iophene 

factored by treating an oxime of the general formula 




(9) 



• • wherein R»' presents a lower afcoxy. group and R». nas> significance given 
witTa^'add to yield a compound of the general formula 




(la) 



wherein -Ri' and R x have the- significance, given earlier, fnmw) nr 

dfiaKteTSdfc ether (e.g. tetraiiydrofuran or dioxane), a lower alkanol or water. 
■TtettSSirt md pressured which the treatment -is earned out are not :«kJ 
The Sent an suimbly be carried out at a temperature from about 0 C to 70 C, 
nrrferablv at room temperature, and at atmospheric pressure. , , 

^ A compo^d of formula' k may .be converted into a corresponding «W£ 
add amWe or other ester of formula 1 or into a salt thereof by conventional mertods 
KSJ T£s to the aforementmned rompounds Thus, 4e lowg c^Mkory 
contained' in a compound of formula la can be converted mm a carboxy 
S Mba^hydrolysis^n a conventional inert organic' solvent, prcferablv a ower 

• Sd °tdSSf methanol orethanol, an' aqueous ether solvent, pretobty an 

• im^mis diClower aikvn ether and particularly diethyl ether, or an aqueous cyclic 
X^paricS Sdxlran or dioxane. Among thepreferred bases for ^the basic 
Xl^arTthe ; alfedi metal hydroxides such as.sodium, potassium and Uthimn 
Kxi£ and *e alkaline earth 1 metai; bydrarides .sach as barnim^cmm and 
:-555£a hydroxide.- The alkali metal hydroxides are especially P^erred^ The 
S aid pressure at which the basic hydrolysis is earned, out are not miwj. 

. Tte basic hydremia can suitably be carried out at a temperature from 
- « 1Q$C, pmferaW ^der reflux .and especially at about 70'C, and at atmospheric 
pressure By Treating a compound of formula la with a_reducmg agen t ft* Uthwm 
Sbm fiydride) there ^obtained a corresponding P^.^^XiSa 
be oxidised Ce-g- mth manganese dioxide) to give a conespondmg **^°* io ™T 
I By treating a compound of formula la with ammonia there is obtameda cones 

• ponding amide of foimla I in- which R, represents an ammo group. Where a . com- 
1 Jound 6 of formula I in which Rj aid/or ^ represents a louver dkyl « "^g^ 

is required, these groups may be introduced by convenaoad procedures for conymmg 
automatic primary Lc to an'.N-substituted derivative, thereof. Thus, a compound 
of S Iiante reacted with a lower alkylating agent ft* a lower alkyl 
hai/de); an. alkylating agent . (eg. , an aralkyl balide) or an alkah metal cyaaate 
(e.g, potaassium cyanate). 
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The oxime starting* materials of formula "II can be prepared by first reacting a 
compound of "the general formula 



• (in) 



R 2 . " 7 ^SH. 




(IV) 

• .V . "*« 

to form a compound of the* general formula ' 

tY) 





in which formulae- R a and R/ have the. significance given earlier; R represents a 
lower alkyl group and R, represents a halogen atom or a mesyloxy or tosyloxy 
10 . group. - 10 

.. The foregoing reaction can be carried out in .the presence of a lower alkanol'and 
an alkali metal alkoride, preferably methanol and sodium methoxidc. Although the 
temperature and pressure are not critical, the reaction is generally carried out at 
atmospheric pressure and at a. temperature from" about 15° C to about 60°C, preferably 
15 25°a .. .. 15 

A- compound- of formula V is then treated with an alkali metal alkoxide, prefer- • 
ably sodium methoxide, in the presence of an aromatic hydrocarbon, preferably 
benzene, to form a compound of the general formula 



(VI) 



20 wherein R t and R/ have the significance given earlier. ^ ^ . ' .• 20 

Although the temperature and pressure are not . critical, this treatment is generally * 
carried out at atmospheric pressure and at a temperature from about 15°C to about . 
60°C, preferably 25°e: '/ '• : 

A compound of formula VI is men converted into an oxime of formula II 

25 , using; any conventional method for converting a ketone into an oxime. Preferably,. 25 
' a ketone of formula VI is treated with a hydroxyiarnine hydrohalide, preferably 
hydroxy lamine hydrochloride, in a nitrogen-containing base. Any conventional nitrogen- 
containing base, preferably an amine, can be used. Among the amines which can be 
used are primary amines such as lower alkyiamines, particularly methylamine and 

30 emylamine, and aniline, secondary amines such as di( lower alkyl) amines, particularly 30 
dimethyiamine and dicthylamine, and pyrrole and tertiary amines such as tri(lower 
alkyl) amines, particularly trimemylamine and triethylamine, pyridine and picoliiie. 
The temperature and pressure arc not critical. The treatment can suitably be carried 
out. at a temperature from room temperature to the reflux temperature of the mixture, 

35 preferably at about 22° C, aid at atmospheric pressure in an inert organic solvent 35 
such as an aliphatic or aromatic hydrocarbon (e.g. n-hcxane or benzene).' Preferably, 
this . treatment is carried out using an excess of the nitrogen-containing base which 
serves as the solvent medium. . 
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• The compound* of formulae V andyffc which R t rep^ena anayl 
group Is well as the oiime starting materials of formula II in which R t represents 

aa ^coSoidfoT'^rr-and their pharm.ceudcaUy ac^ble salts are ^ 
effective Thypolipemic agents; that is to say, they lower the blood hpid level of 
Tbi^pczi has been demonstrated in groups of normal female Charies 
ftveTran weigimig torn 150 to 180 g. They axe first fed a com od/glucose mixture 
folrl^all^lnd then administered the test substances m dimethylsulpbmnde 

(D ^2p£ 2ft SJSTSg^ far^dd.and cho^l leveW ^ 
zcceiTtag the test substances shows a significant reduction of such levels as compared 
wta die corresponding , levels found in untreated ammals. Sinular results were 
obtained in the case of the rat hepatocytes. 

■ • ■ • • . ' ■ ' •_ ^ 

* ■ Fkty add and cholesterol synthesis m isolated hepatocytes. 

Female Charies River rats are fasted for 48 hours and then meal-fed a 1 /„ com 
oil/70% glucose diet for 7 to 14. days from 8a.m.. » 11 ajn. The tsolaod rat 
nepatoc4teT are prepared by perfusing the liver in sttu. The hepatocytes are incubated 
kan dsoUating^ter bam « 37«C for 30 minutes. Each flask contam^ a volume 
. of 2.1 ml consisting of 1 ml "of isolated rat hepatocytes (10-20 mg of dry water 
cells), 1 ml of Krebs-Hensddt bicarbonate buffer .(pHJ.4), 16.5 mmol of gfacwe, 
. 1 p&ol of L-alanine, 1 nCTof l>*C]alanine, 1 mO of 'H,0 and^ .mmo 
i/water or dimethylsulpWde at pH 7.4 (unless pthexw.se s^tp MX ^b^ 
are' carried out in triplicate and all experiments are repeated at least twice. Carbon 
dioxide is collected in each flask after the 60 minutes mcubaaon by addmg 0 J mljf 
ethanolamine/2Hnethoay-edjanol (l:2) to die centre wefl, 0.4 ml of 62.5/. °mc 
add tTrhe cell media and incubating for 45 minutes. The contents of the centre 
well are transferred into scintillation counting fluid and '^CO, content a determmed- 
The medium is saponified, addified (only for determining the rate of lipogenesis) 
and extracted with hexanc.At this stage the lipids are dther counted (to determine 
the rate- of .lipogenesis) or predpitated with digitonin, washed and counted to deter- 
mine the rate of chloUaerogenciis), The conversion of »H s O and [»C]alanme mto 
fatty adds or sterols is determined in a liquid scintillation counting system Results 
are expressed as nmoles of 5 H.O and ["C] alanine converted mto fatty aads or 

• cholesterol and nmoles of [»C]alanme oxidised to "CO, per mg of dry weight cells 
' per 60 minutes. The results are set out in Table I hereinafter. 
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It wiH be appreciated that the present invention also includes within its scope a 
pharmaceutical preparation .containing a compound of formula I 'hereinbefore or a 
pharmaceutically acceptable salt thereof in association, with a compatible pharma- 
ceutical carrier material. 

The following Examples illustrate the process provided by.' the present invention. 

Example 1.. 

Gaseous hydrogen chloride was bubbled into 1 htre of anhydrous diethyl ether 
in which 100.0 g of 4 - carbomethoxy - 3' - keto - 2 - ^'--prdpyltetrahydrothiopheae 
oxime had been' dissolved. This procedure was' carried, out at 0°C for i hour. The 
reaction flask was stoppered with a drying tube and the contents were stirred at room . 
temperature overnight. The solvent was evaporated until the product crystallised. -The 
white "solid was collected by filtration and washed well with diethyl ether to yield 
60.0 g'of.3 - amino - 4 - carbomethoxy - 2 - n- propylthiophene hydrochloride of 
melting point 1?8°— 180°C' The product was recrystallised from methanol/diethyl 
ether to yield 50.0 g of pure -3 - amino '- 4. - carbomethoxy.- 2 - rt - propyithiopthene 
hydrochloride of melting point 180°— 181°C ' :* 

The starting material can, be' prepared as follows: , ' 

. a) A solution of 116.55 g of methyl 3-meraptopropfonate in 220 ml of dry 
• methanol at - 20*C was treated with 52.46 g of sodium methoxide. After 20 mxnutesj 
a 'solution of 203.0 g of ethyl 2-bromovalerate in 150 g of dry methanol was added 
.drop wise The mixture was allowed to warm to room temperature and stirred over- 
night. The" methanol Was evaporated' and the residue partitioned between diethyl ether 
and water. The organic phase was washed with 10% bicarbonate solution and water. 
After, drying over magnesium sulphate, .the diethyl ether was evaporated to; yield 
130 g of methyl 4 -thia - 5 - arf^ethoxyoctinoate as a colourless oil. • 

b) To a suspension of 54,0 g of sodium methoxide in 500 nil of anhydrous 
benzene were added dropwise at 25°C 130 g of methyl 4 - thia - 5 - carbomethoxy- 
octanoate. The mixture was stirred overnight .and poured jnto ice-water. The aqueous 
phase was extracted with benzene/diethyi ether (1:1) and then acidified to pH 1 with 
6-N hycUrcbloric acid. The product, which partially separated from the water at this 
point, was taken up in methylene chloride. The aqueous layer was further extracted 
with methylene chloride. The 'combined organic phases were * dried and evaporated 
to yield 94.0 g of pure 4 - carbomethoxy > 3 - keto - 2 - n - propyltetrahydrothiophene 
as a colourless ofl. . \ : . 

" c) A solution of 94.0 g of 4 - carbomethoxy - 3 - keto - 2 - » - propyltetrahydro- 
thiophen in 250 ml of dry. pyridine was treated with 40.0 g of hydroxylamine 
hydrochloride at 25 °C. the mixture was stirred overnight- at room temperature. The 
solvent was evaporated and the residue partitioned between 1-Af .hydrochloric acid 
and methylene chloride. The organic phase was dried over sodium sulphate and 
. evaporated to yield 100 g of pure 4> carbomethoxy - 3 - keto - 2 - n - propyltetra- 
hydrothiophene pxime as a colourless oil 

Example 2. 

A solution of 41.1 g of 4 - carbomethoxy. - 3 - keto - 2 - methyltetrahydro- 
tMophene oxime in 600 ml of anhydrous diethyl ether, previously saturated .with 
gaseous hydrogen chloride at 0°C, was left to stir at 25 °C overnight The separated 
solid was collected, washed well with diethyl ether and dried to yield 33.2 g. Evapora- 
tion of the filtrate yielded, after recrystallisation of the residue, an additional 4.2 g; 
the total yield of pure 3 - amino - 4 - carbomethoxy - 2 - merhyhhiophene hydro- 
chloride being 37.4 g: This compound melted at 191° — 192°C . 

In a similar manner, 49.12 g of 4 - carbomethoxy - 2 - wcpropyl - 3 - ketotetra- 
hydrothiophene oxime were converted into. 18.49 g of 3 - amino - 4 - carbomethoxy- 
2 - £r<?propylthiophcne hydrochloride of melting point 185°C (decomposition). 
The starting material can be prepared as follows: 

a) A solution of 66\29 g of methyl 3-mercaptnpropionate in 50' ml of anhydrous 
methanol was cooled to 0°C and treated with 120 ml of a 25% solution of sodium 
methoxide in methanol. To this solution were added dropwise 100 g of ethyl 2-bromo- 
propionate in 100 ml of anhydrous * methanol. The reaction was allowed to proceed 
at 25 °C overnight! The solvent was evaporated and the residue partitioned between 
diethyl ether and 10% soo^him bicarbonate. The aqueous phase was further .extracted 
with diethyl ether. The combined organic extracts were dried over magnesium sulphate 
and evaporated to yield 121.40 g of 2 - methyl - 3 - thia - 1,6 -hexanedioc acid - 1- 
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20 



35 



40 



to 



ethvi - 6 - methyl . ester as apale yellow oil. . . . ' . J.. 

'in a similar manner; 61.4 g of methyl 3-mercaptopropjonate fere reacted «oh. 
106,8 g of ^ 2:bromovaleraa to yield 120.91 g of 2 - uopropyl - 3-.th» - 1,6- 
hexahedionic add - 1 - ethyl - 6 - methyl ester. - • . 

b) A solution of 121.4 g of 2 - methyl - 3 : this -1,6 - hesmedionic aqd - 1- . 
ethvl - 6 - methyl ester* h 90 ml of dry benze&e was added dwpwise to a snspens on 
of 30 e of ffll sodium methoSde in. 200 ml of dry benzene. The reaction 
wns allowed totfocwd to room temperature overnight The nuxttae was partitioned 
' b^nmteraSSyl ether. The ^ue6us phase ^ u ^«f««^ wi ? 
TheTueZ i phase was men acidified to pH 1 with 6-2V hydrochloric acid and extracted 
^ Tn^w^AnXlene- chloride. The methylene chloride extracts were cpmbmed, 
S r^solw Sate and evaporated toyield 79.17 g of pure.4 - carbomethoxy- 
3 keto - 2 -methyltetrahydrolbiophene as a colourless on. • . 
it a sinnlarmSner, 120.91 g of 2 - propyl - 3 - thia - 1,6 - hexanediomc aad- 
.•'1 - ediyl riy methyl ester' were converted into 91.0 g of .4 - carbomttiiSW 15 

^A^lurSs^^^ - 3 - keto - 2 - n.Aylte^ydro- 

^ thiophLfaKofUlrous^ 

hydrochloride/ The mixture .was stirred for 24 hours at 25 C The mixture was 
S^andpartWona'be^l-tf hydrectt^^ 20 
^^pnWwas extracted twice with ^^f^S'^drirf 
eSacted P twice with methylene chloride. The combined "F^^^g? 
■ and evaporated to yield 40.1 g of pure 4. - carbomethoxy - 3 - keto - 2 , methytatra- 

. hydro^ph^^ ;a ^fff 4 ^«-£-^ ^ . 25 ' 
ttt^bydreShene wore 'convert^ .into 49.0 g of 4 - carbomethoxy -.2 - uopropyl- • 
3 -.ketotetiahydrothidphene o xime . 

Example 3. ■ ■ 

A solution of 2 07 e of 3 - amino - 4 - carbomethoxy r 2 - methyithiopbene 
30 hydtochlSde in 35 Si of mUanol^. treated with 23 ml of 1-tf sodium hydride. 30 
The nS Cheated under' reflux for 0..5 hour,, cooled, and. po^ mto br^ ■ 
The pITwas adjusted to 5 and extracted seven times with methylene chlonde/ 
mcAimoi (^l) Tte organic extiacts were combined, dried and evaporated to yield 
123 ! of ' Pure 3 1 * amino - 4 - carboxy - 2 - methyithiopbene of melting point 
lO o J-164 0 C This compound was recrystahised from ethyl acetate/pentane to yield 35 
an analytical sample of melting point 163" — 164°C. . . 

Ta simihTLmner, 5.0g of 3 - amino - 4 - carbomethoxy - 2 - "opropyl- 
thiophene hydrochloride were converted into 3.3 g of 3 - ammo - 4 - carboxy - 2- 

thiophenc hydrochloride were converted into 0.625^ of 3 - amino - 4 - carboxy-. 
2 - V- propyidnophene of melting point 144°— 145 C 

Example *'4. , 
Gaseous hydrogen chloride was bubbled at 0«C for 1 hour into a solution ^of 
45 80.0 g of 4 - carbomethoxy - 3 - keto - 2 - phenyitetrahyto^ m 600 45 

ml of anhydrous diethyl ether. The suspension was treated with 300 ml of m ethanoi 
and stirred at 25 6 C overnight. The product was collected by filtration and washed 
with diethyl ether to yield 70.0 * of 4 -.amino - 5 : JP^te*««T f.J.^^JSpS 
acid methyl ester hydrochloride as a pale yellow solid of melting point 181 —182. C ^ . 

50. This compound may be recrystallised from methanol. 

• The starting material can be prepared as follows: # • . . • . . : 

a) A solution of 104.95 g of methyj 3-mercaptopropionate m 200 ml of mertanol 
was cooled to 0°C and treated with 207.5 g of .a 25% solution of sodjum methoxide 
in methanol. To the resulting homogeneous solution were added dropwise under 
• 55 . argon 200.0 g of methyl *4Drcmo-phaiyl acetate in 200 ml o : methanol, tte mixture x> 
: was stirred- at 25°C overnight. Tne solvent was removed by evape^aon . ano^ tte 
■ residue partitioned between .water and methylene chlonde to yield 234.0 g of 2- 
• phenyl - 3 - thia - adipic add dimethyl ester as a colourless oU. 
-.;'/ ' b) A solution of 234.0 g of 2 .phenyl - 3 - dlia - adipic aad dimethyl es^ m 
60 . 300 ml of dry bcnzene.was added dropwise at 25°C to 54.05 g of sodium methoxide. 
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The mixture was stirred overnight and poured into water. The solid was filtered off ' 
and the filtrate extracted twice with diethyl ether. The" solid was then added to the 
aqueous phase which was -acidified to pH 1 wkh 6-N hydrochloric acid. The mixture 
was extracted three times with methylene chloride. The organic extracts were dried 
5 over sodium sulphate and evaporated to yield 145.24 g of 4 -carbomethoxy - 3- c 

■• ' keto - 2 - pbenyltetrahydrothiophehe as a pale yellow oil. 

: c) A solution of 82.24 g of 4 - carbomethoxy - 3 - keto - 2 - phenyitetrahydro- 
thiopbene in 120 ml of anhydrous pyridine was treated with 28.85 g of hydroxylamine 
.hydrochloride. The solution was stirred at 25° C for 2 days' and the solvent men 
10 evaporated in vacua. The residue was partitioned between UN hydrochloric acid and to 
. methylene chloride. The aqueous phase was further extracted witb methylene chloride.^ 
The organic extracts were combined, dried over sodium sulphate and evaporated to 
yield 90.0 g of 4 - carbomethoxy - 3 - keto - 2 - phenyltetrahydrothiophene oxime • 
• as a colourless oil.' 

15 Example 5. 

A solution of 10.0 g of 4 - amino - 5 - phenylthiophene - 3 - carborylic add 15 
methyl ester hydrochloride in 80 ml of methanol. was treated with 82 ml of UN 
sodium hydroxide/ The mixture was heated under reflux for 6.5 hour and then cooled 
to room temperature. The pH was adjusted to 5 and the' product which separated 
20 . was filtered off and dried to yield Z2 % of pure 4 - amino - 5 - phenylthiophene- on 
3 - carbbxylic acid of melting point 201°—202 e C after ^crystallisation- from ethyl 
. acetate/pentane. 

. Example 6. 

Preparation of 4 -amino - 5 - ethyl - 3 - miophenecarboxyiic acid 
25. : ■ methyj ester hydrochloride. ,. 

To a solution of .125 g of methyl 3-mercaptopropionate in 75 ml of dry methanol 
were added dropwise at 0 C C 249 ml of 25% sodium methpxide/methanol. The ' 
resulting _ mixture was- treated dropwise at 0°C with 200 g of ethyl 2-broraoburyrate in 
75 ml of dry methanol The cooling bath was removed and the mixture stirred over- 
m tLi" 2 K?'\P>* mixturc was concentrated and partitioned . between water and 30 
methylene chloride. The organic extracts, were dried and evaporated to yield 229 e 
of diester. as a colourless oiL • . 

To a suspension of 63.5 g of sodium methoxide in 300 ml of dry benzene were 
• added dropwise at 25°C 229 g of the foregoing diester in 200 ml of dry benzene. After 
«». stirring overnight at room temperature, the mixture was poured into 800 ml of water 35 
and the benzene layer was further extracted with 200 ml of water. The aqueous phases 
were combined,, carefully acidified with 6-N hydrochloric acid and extracted three 
times with methylene chloride/methanol (5:1). The organic extracts were dried and 
evaporated to yield 149.7 g. of pure ketone as a colourless oil. 
40 To a solution of 276.1 g of the foregoing ketone in 500 ml of anhydrous 40 

pyndme were added in several portions 121.6 g of hydroxylamine hydrochloride The ■ 
reaction was allowed to proceed for 20 hours at 25°C, the mixture was- concentrated 
and partitioned between methylene, chloride, and 3-N hydrochloric add. The aqueous 
. phase was back-washed twice with methylene chloride/methanol (5il). The organic 

45 phases were dried and evaporated to yield 253 g (82%) of pure oxime as a pale yellow ; - 45 

J £ *^ on * °J &c foregoing oxime in 2 litres of anhydrous diethyl ether 

was treated at 25 C with & stream of gaseous hydrogen chloride for 1 hour The 
■ rmxture was seeded with 0.5 g of authentic product and stirred overnight at 25°C. 

crude pr^a was filtered off, washed withal .50 
^ fr^ metfc^^ ether to yield 173 g. of the desired pure arnmotSene 
♦ hydrochlpnde of melting point 16I°C , - 

: m The following Examples fllustrate pharmaceutical preparations cc^tainine' 3- 
55 Sdient: ' ^ m ? th ^/ 2 Propylthiophene hydrochloride as* the active 
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Example A 



Capsule Formulation 

Active ingredient 
Lactose 
Cora starch 
talc' 



-Per capsule 



.. xo-rng 50 mg • 
10 mg 125 mg 
30 mg 30. mg 
5 mg 5 mg 
Total weight 210 mg 210 mg 



-Example Ifc- 



Tabiet Formulation ."■ 

Active ingredient 

Dicaldum phosphate dihydrate 
unmilled 

Corn starch 

Magnesium stearate 



. " Per tablet 

25.00 mg 

175.00 mg- 
24.00 mg 
: 1.00; mg 
Total weight 225.00 mg 



' WHAT WE CLAIM IS: — 
1. Compounds of the formula 




■ groups 

and salts thereof. . ^ • • daIin i herein R x represents a lower 

R, represents a lower afcoxy group and -N(K,)(R.) represent . . , r 
^ ? T- L Amino - 5 - ethyl - 3 - thiophenecarboxylic acid methyl ester bydro- 
tU ° r f V- Ammo^-eaxbom^^ 
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10. 4 - Amino - 5 - phcnyithiophene - 3 - carboxylic acid methyl ester hydro-, 
chloride. * 

11. • 4 - Amino - 5 - pbenyithiophene- 3 - .carboxylic acid. 

12. A process for the manufacture of the thioobene derivatives claimed in claim 
\ I, which process comprises reacting an oxirae of the general formula 



N-QH 



10 




wherein R/ represents a lower alkoxy group, and R, has the significance given in 
daira 1, 

with an' add to yield a compound of the general formula 



(la) 




10 



wherein R/ has the significance given earlier in this claim and Rj has the significance 
given in claim 1, 

: and, if desired, converting die lower carbalkoxy group into a carboxy, f ormyl or 
carbamoyl group and/or reacting the amino group with a lower alkylating or aralkylat- 
15 ihg agent and, if further desired, convening a compound of formula I irto a salt. 15. 
13. A process according to claim 12, wherein there is manufactured a compound 
of formula I in which R x represents a lower alkyl or aryl group, R» represents a 
lower alkoxy or hydroxy group and — N(R»)(R<) represents an amino group, or a 

salt thereof. , . - . ■ 

20 14. A process according to claim 137 wberem there is *ri^ 20 

of formula I in which Ri represents a lower alkyi group, R s represents a lower alkoxy 
group and — N^R^R^) represents an amino group, or a salt thereof. 

15. A process according to claim 12, wherein 4 - amino - 5 - ethyl - 3- 
thiophenecarboxylic acid methyl ester hydrochloride is manufactured. 
25 .* 16. A process according to claim 12, wherein 3 - amino - 4 - carbomethoxy- 25 

2 - n - propyithophene hydrochloride is manufactured. 

17. A process for the manufacture of the thiophene derivatives claimed in claim 
1, substantially as Hereinbefore described with reference, to any one of the Examples 
1 to 6. • • 

30 . •. 18. . A thiophene derivative as set forth in claim- 1, when manufactured by the 30 

, process claimed in any one of claims 12 to 17 inclusive , or by an obvious chemical 
. equivalent thereof. 

19. A pharmaceutical preparation containing a compound of formula I given in 
" ■ . claim I or a pharmaccutically acceptable salt thereof in association with a compatible 
35 pharmaceutical .carrier, material. 35 

* For the Applicants, 

CARPMAELS & RANSFORD, 
Chartered Patent Agents, . . 
43, Bloomsbury Square, 
London, WC1A 2RA. 
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